ICAM-3 endows anticancer drug resistance against microtubule-damaging agents via activation of the ICAM-3-AKT/ERK-CREB-2 pathway and blockage of apoptosis.
In a previous study, we showed that induction of ICAM-3 endows radioresistance in cervical cancer [1]. To ascertain whether ICAM-3 also promotes anticancer drug resistance, mock control (H1299/pcDNA3) or ICAM-3-expressing stable transfectants (H1299/ICAM-3) of the non-small cell lung cancer (NSCLC) cell line, NCI-H1299, were generated and treated with the microtubule-damaging agents, paclitaxel (TXL) and vincristine (VCS). TXL-/VCS-treated H1299/ICAM-3 cells showed significantly lower levels of apoptosis, activation of caspases-3, 8 or 9, and decrease in anti-apoptotic protein levels, compared to H1299/pcDNA3 cells. Our data clearly indicate that ICAM-3 promotes drug resistance via inhibition of apoptosis. We additionally showed that Akt, ERK, and CREB-2 are located downstream of ICAM-3, and activation of the ICAM-3-Akt/ERK-CREB-2 pathway induces resistance against TXL and VCS. ICAM-3-expressing stable NCI-H460/ICAM-3 transfectant cells and radioresistant SiHa cells endogenously overexpressing ICAM-3 additionally showed drug resistance against TXL and VCS via activation of the ICAM-3-Akt/ERK-CREB-2 pathway. The finding that ICAM-3 endows drug resistance as well as radioresistance supports its potential utility as a major therapeutic target against cancer.